a b s t r a c t INTRODUCTION: During damage control surgery for blunt abdominal traumata simultaneous duodenal perforations can be missed making secondary sufficient surgical treatment challenging. Endoluminal vacuum (EndoVAC TM ) therapy has been shown to be a revolutionary option but has anatomical and technical limits.
PRESENTATION OF THE CASE:
A 59-year old man with hemorrhagic shock due to rupture of the mesenteric root after blunt abdominal trauma received damage control treatment. Within a scheduled second-look, perforation of the posterior duodenal wall was identified. Due to local and systemic conditions, further surgical treatment was limited. Decision for endoscopic treatment was made but proved to be difficult due to the distal location. Finally, double-barreled jejunal stoma was created for transstomal EndoVAC TM treatment. Complete leakage healing was achieved and jejunostomy reversal followed subsequently. DISCUSSION: During damage control surgery simultaneous bowel injuries can be missed leading to life-threatening complications with limited surgical options. EndoVAC TM treatment is an option for gastrointestinal perforations but has anatomical limitations that can be sufficiently shifted by a transstomal approach for intestinal leakage. CONCLUSION: In trauma related laparotomy complete mobilization of the duodenum is crucial. As ultima ratio, transstomal EndoVAC TM is a safe and feasible option and can be considered for similar cases. © 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Blunt abdominal traumata including complex mesenteric vascular injuries leading to hemorrhagic shock may require damage control surgery [1] . In these cases, simultaneous duodenal perforations of the posterior wall can be missed making secondary sufficient surgical treatment difficult if not impossible due to local inflammation [2] . Endoluminal vacuum (EndoVAC TM ) therapy has been shown to be a revolutionary option in similar situations [3, 4] , but has anatomical and technical limits [5] . We propose that the creation of a stoma can sufficiently shift anatomical borders and facilitate successful EndoVAC TM treatment of the retroperitoneal duodenum if there is no surgical treatment alternative. Here we describe how we used this approach in a complex patient. The work is reported in line with the SCARE criteria [6] .
Presentation of the case
A 59-year old man with hemorrhagic shock due to blunt abdominal trauma was transferred to our tertiary hospital. Past medical history was unremarkable except thyroidectomy for low-grade papillary thyroid carcinoma one year before. During emergency laparotomy, rupture of the mesenteric root and its inflows as well as a ventral perforation of the duodenum (Pars III) were detected as the predominant injuries. Damage control treatment included massive transfusion, microsurgical re-vascularization of mesenteric veins including the superior mesenteric vein, and suturing of the ventral duodenum. Due to consumptive coagulopathy and a general edema of the small intestine, no further exploration but packing of the abdomen was performed. During abdominal wall closure a vicrylmesh was inserted in inlay position in order to reduce the risk of abdominal compartment. Subsequently, the patient was transferred to the Intensive Care Unit (ICU).
Initial ICU treatment consisted of mechanical ventilation, differentiated norepinephrine and volume therapy, continuous hemodialysis, and coagulation management including massive transfusions of procoagulant factors. Within a scheduled secondlook 48 h after damage control procedure and satisfactory overall stabilization, depacking was performed. During Kocher maneuver an additional 3 × 2 cm perforation of the preaortal posterior duodenal wall (Pars III) was also identified. Due to delayed detection, localized peritonitis and small bowel edema suturing was regarded insufficient. In addition, extended procedures as pyloric exclusion or partial duodenopancreatectomy were considered as too hazardous given the fact of the persistent compromised local and systemic condition of the patient. Therefore, the decision for less invasive endoscopic treatment was made. Using an intraoperative rendezvous approach, an EndoVAC TM sponge was placed into the distal duodenum covering the leak sufficiently. In addition, an intraabdominal surgical drainage was located next to the wound. Due to the distal location of the leak, transoral access, however, proved to be difficult. Subsequently, the following scheduled EndoVAC TM sponge replacement two days later took more than one hour. In order to achieve sufficient, atraumatic and recurrent EndoVAC TM changes, we decided to create a double-barreled jejunal stoma 20 cm distal of Treitz' enabling transstomal EndoVAC TM treatment through the afferent loop while a jejunofix catheter for enteral nutrition was placed into the efferent loop. From the patient's perspective, this procedure was executed as ultima ratio due to a persistent septic shock without further surgical options. Simultaneously, cholecystectomy with t-duct drainage of the common bile duct in order to deviate bile flow was performed (Fig. 1) . Thus, sufficient sponge positioning could be easily achieved followed by slow closure of the 3 × 2 cm posterior duodenal leak. The tip of the sponge was placed beside the leak where a small mesenteric abscess occurred ( Fig. 2A) . Changes of the EndoVAC TM system took place every three days. Twenty-one days later, the mesenteric abscess decreased about 50% (Fig. 2B) . In addition, a CT-scan two weeks after termination of EndoVAC TM therapy showed that the mesenteric fluid collection nearly disappeared (Fig. 2C) . During transluminal contrast agent application six weeks after initial damage control treatment, no leak was detected anymore. In the meantime, abdominal wound closure was also achieved whereby the further postoperative course was uneventful. All surgical and endoscopic procedures were performed by the same experienced interdisciplinary team. Two months after initial damage control procedure, the patient was discharged from ICU and jejunostomy reversal followed subsequently. Full recovery was achieved at the rehabilitation center afterwards.
Discussion
In recent years damage control surgery has been increasingly established for trauma related duodenal perforations while extended procedures as pyloric exclusion, duodenal diverticularization or partial duodenopancreatectomy have been rarely used [7, 8] . Nevertheless, during damage control surgery simultaneous bowel injuries can be missed. In particular, missed duodenal perforations are life-threatening complications and can make surgical treatment extremely challenging or even impossible. Relating to these high complex situations with septic shock there is little evidence about further approaches [9, 10] . EndoVAC TM treatment proofed to be a good option for gastrointestinal perforations but has anatomical and technical limitations as usually natural orifices are used for its placement [5] . Thinking outside the box lead us to the creation of a stoma as ultima ratio which sufficiently shifted these anatomical borders, facilitated successful EndoVAC TM treatment and could therefore be considered in similar cases. In addition, in this case transstomal EndoVAC TM therapy emerged to be a simplified and more comfortable approach for the patient as well as attending physicians and enabled an uncomplicated enteral nutrition through the aboral loop resulting in an increased intervention adherence in comparison to established transoral EndoVAC TM treatment.
Conclusion
Even in the case of existing perforations of the anterior duodenal wall complete mobilization of the duodenum (Kocher maneuver) is crucial in trauma related laparotomy. As ultima ratio, a transstomal approach for EndoVAC TM is a feasible alternative in case of intestinal perforations. Nevertheless, no standard solutions for duodenal injuries and management of postoperative complications can be proposed. Most of these cases are challenging and may require a multidisciplinary approach.
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